Searching PAJ 



\1 KM" | Si; VKC II I INDI X | DLl A 11. | U) ? \M SI | |{,\CK | NEXT | 

7/18 



PATENT ABSTRACTS OF JAPAN 

(1 l)Publication number : 2000-194655 
(43)Date of publication of 1 4.07.2000 

application : 



(51)Int.Cl. G06F 13/38 

G06F 13/00 
H04L 12/56 
H04L 13/08 



(21) Application 


11-277881 


(71)Applicant : STMICROELECTRONICS INC 


number : 






(2 2) Date of filing 


: 30.09.1999 


(72)Inventor : CHRISTIAN D CASPER 


(30) Priority 






Priority 


98 Priority 


30.09.1998 Priority US 


number : 


163952 date: 


country : 



(54) METHOD AND SYSTEM FOR TRANSFER CONTROL OF DATA BY UPDATING DESCRIPTOR IN DESCRIPTOR 
RING 

(5 7) Abstract: 

PROBLEM TO BE SOLVED: To reduce the overhead regarding the use of 

descriptors and descriptor rings relating to respective frame data buffers 
by updating only the starting and ending descriptors in a descriptor 
chain for a desired host or controller. 

SOLUTION: A network controller 40 updates a starting and an ending 
descriptor entry which are concerned to optimize the use of a bus when 
>3 frame data buffers are chained together. When the network 
controller 40 completes the process as to a buffer relating to chained 
frames, the possession of the ending descriptor is returned first and then 
the possession of the starting descriptor is returned. The flags and fields 
of the starting and ending descriptors in a column type chain of a fence 
post, i.e., a fence are all updated by the controller 40 and when they are 
completely sent or received, accurate information regarding the frames 
is provided. 
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i:, ^n&tsz^u y 7 77^ 7 y f lt*+i# 

frft3J§£tf&3 0 7P-AifOi^tli, HSBti 

A^wts ft 46 1 ^ofttffiffiSfioias^ifegrro *x 

M±, ^tiMScD-*fI*%^nTl^ 1 oxa^+ux 
±fiD 7 >-A*#r S Ji&£ r> W X fcft LTfS£?© 
Br^fc^-ASfcififf&^o 7y-A^MSBtJ;-3T^ 

fflfiDfca&lcsftX h^X2tiSo 77^77" 

[0019] g^frOjSfflMfcfc^Tti, *x h^Ifl 
#§ £ LTSffi S tiS 7 L-i «t D fe >fffi*>V|vS t7k- 
A7'-7^-y 77«f77S d i^S^TS a« 
T?*So SWTS^ f-©7l/-AWIii©/^7 7 
rfcx^yfS, Wi5«a«©^-7 7rt^/c§if^^ 
c^T^Vyyxy-Att, Wmc^xyv- 
AW5 (SfWftfKL^S) frXfifflftTS 

(MW#t»£lii6S) Ci:«t«„ M»D7 
y-A7-7/7y77«, l83trsiS£?*HlSfc 
x-yftj g^^;l/-7ftTSCi;ic;j;-3T7y-Aco 

Hstt^x-yf bxa 7;y-7f fc£n/ctB»±iS£? 
u y^cfc-w-SjSftW&xy h u t?& D , ^x-ytDH 

SfE$7tfc7^T7y-A©£*D 777*H?-y hSft 
So PM^rLT^S^©7y-A©l«D7^^ (EO 
F) *Wry h^ftT^aiSifxy HJ©7y-Ax 
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7 7 i±f£f*Wft 7 7- A Tftt* < 7 7-A©- 
Uxmt^^i\Z> 0 

[0020] jK^7v-h<jmnmm^ wmmn 

v\ i •o^otszl^-lgt r^x-yftj ®%>f)V- 
7ftrs 0 7y-A©£tD^sifx^ni7^fflyxTA 
^tyNfiSisns^ 7y-A©£tD777W£7 

^ MWi^x-yffc^txfc/ Vy 7 r © F<*gfr £ 
;o ©7y-A^51^»t«-rSc:i;M^'feSo ISzE 
7^7 U—ACSBF 5 7=7?&£v V 7rt 
iSIf-Sit^:©^ 7y-A©MH*W7TS 0 

[0021] i^n©yxrAt*jt/>Ttt, #x/^y^n 

fclSzK7±)lftWt7-y 77'- h SftaogHSftT^ 

/to ffot, M^^^xcpummm&r^nui 
& s&fr -3 fc, c © d ii a*x h ^jifisrr s ©k: s m 

U£ ft 5 -ffiO D M A tt 7 r -A 7X7TV ^X^S!I# 
■yrte^'ft ^ftl^I^feSo yxr A^xailff^nfe 

X-\7^-bXLJ;9i:-rs±ta'^feSo IH^?^x-y 
[o o 2 2] 

30 [0 0 2 3] 

um*fflRrzrciib<D^m *m$c&iu& 7y- 

A^3fflXa^rLlX±©7y-A7 i -^/^y 77^©7 

y-A7-^/^y77^r rx/^yj -rss#, gp^7y 

HE?&tf«fI©fB^©*^7-y 7r- hfiP^MfT^n 
So *Sg^x-yft^nfc7y-AF f 3tli4LTV^ 
S7y-Ar-^/^y77^7-rSii, ^txt±, 

fiRcfiifcBFiS'J^yu ^^7\ *nt± 
40 s*jfioias?fi!)3fw*u*— >u ^rLt±7y-A© 

T7xyX^X F (fence post) JgR TI 

Tc^PEgici^e-r s 7 y-Ar-7/^-y 7 7 oyffm*3& 

fftrSo fcT, *Xh^7y-A©£*D7^ (EO 
F) tj;-3Tv-^*W^6nTV^ftV^Xhtj;-3T 
mW^tlT^SI3zR?tMji-rSil, 7y-A©|fD7 
7^Mr>y h^txT^S^©^X i^Tfft^nr 

50 OlBxR? RtlWa-rS 7 y-A7-7/^-y 7 7 ©3tW^ 
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[0 0 2 4] #£$§K:«fcftfcf, *X F tftMv'XfApi 
€-U ^JWlTS^-y F y-^SBM^fc^T? U- 

— CD 7 A ^ 3 W&MX S 7 ls~ A T — ^ ^ y 7 r * 
X/ ^ y? S £ 5 3 fg^rS^ S 7 b-Af-^^^ 
77 IctafcS £ 5 tSM^Xf A^t'J <07F—A7- 
^^77 ft©7 F— AWfXS Xt y 7°£rW LTV 
So fS£?U>^ ^©7b-Ax-^/^y7r* 
il^t^-tit^LT^y F Lfio*X hXtt 

LTVS 0 7b-2^SlX-3/cK!-fS7^-Ax-X 

yftfc:fc^T7y77-F2ti, 3fM<E>*X h7J±« 

M?©FM^lMLT^X©fW*^I±^-y:So 
[0 0 2 5] MStt, *v h7-^SfS7P- 

Alc^trsiS^?f^©3f^lf v h £7 7 7x- h -rs C 
i:lc«fc-3 TlS^?fiD3fW*7 v 7°7- h f S Xr 7 7°^r 

l3S?l*IcD71^-A©l?D7^7"^-fe7 FTSXTyT 0 
£WLTVS 0 MIC tVryh<lM*)\*yh 

?ft©7^-A©f*D7^W?>y h-TSXry^&W 

fiM?*£*^Hl£fcEB3'£S Xf 7 7°^# LTV 
So #fS£?« 2 7- Fxy hut LTWf S c fctf 
RfelTffc 5 107 7 r fcKHf 3iS£ 

7 fl9Wr 07U-Af-^^77T 

t?fes 0 iszk^ x, 1 2 8/wh7-F^;i/-7<h 

LTJ&m-% C £ fcRT&iTH&So 7 7 
rt±ft5l27jM2, 0 4 8/Vrht?36S«fc5fcJKf£r 
SCfcM^&So f3S?'Jy^±^-y b7-?Sffl 

£2Mf£T?&So 

[0026] ^mic&tii£^ 

Wtf- 7 h fiTVS 7 t -Z<Dj8£&&fflLB. 

•o^Xhi/XrAii^-y F7-XSB££r^LTV 
So itffl^XrA^'J^X hv-XxA^SKi:©^ 
t#SLTVS 0 «fflyX7i^*lK±7y-.Zvr-X 
^-y7r£rWLTVS 0 J£— 7U-.fc.tf 3fH*ffiAS<rt 
-y7r^X/^yrScli; «fc 5 7 l^Af 

-M7 77 H^X-d T*S 7 y-i^S&S^Mx 
W-StVTVSo 7 U-iv&gfc ^^©7^-2*7- 
7 r t»LT*V y F TS, g^fgL^ftSS? 

yx^t'j fitMT5¥g)!)ii«ira^„ ^x 
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©?iJffl*^±^*S/c46tmS©^X hXttSBtSL 

TS/c^tf3S?^x-y^©||W©f3S?&Ml© 
ISzB?© 7 y 77- F T S ¥S* W S> nTV S „ 
[0 0 2 7] SB^ X, 7b-At|iS^rL/c7-X 
©ImM^ »T S d £ tmffiVS t> , fio*X F 7 X7 

^jgcxmrnows: 5 -r; f mmim- f %m 

frrSSBfcS^LTVSo #*°-ht±F IFO^tU 

*wlt^So ^fflyxrA^^eu^x hyxr^ii 

70 SEBi:©fl»ftLT^So ±M-7XrA^tyi±7b 
-A7-X/Vy7r*WLT^S 0 *-©71^-A^3 
fH^ffl^S/Vy 7 r^rXAyrS d ii^Ml^feS j; o 
£71/-Af-^^7 7 r F*gtC \r> T*S 7 y-A^S 

trsfgAW^nTi/^o 7 y-A^Sifx-3 /c*^ 

©7y-A7-7^'y7rt^LT*VyF-7SfH^ 
7x-yrttffM^tiT^SPS-7Sf3iE^W-rS^ 

< £ & i «©ezE?u y^*^ * u ^t^^rs^g 
St^nto^o cinscDfBM?'; y^ass^cw 

20 fLS 0 ^XCD^Jffl^^^S/cfet, FiTMCD^XFX 

lioiKfsnitoi SM?©^7 y 7f- h f s 

[0 0 2 8] 

^nr^si$#cDHffi^#^LTmfflt^-rSo 

©«lSSS(ctt^-a3#HM^fgfflLT^So 

[0 0 2 9] Hi -3*#88U #tH 1 Stf2*#^ 
■TS il> *%0J5© 1 h 7-7MfflI#gil^X 

FyXxAO/^y^KDW&H^^tiT^So *y 
F7-^MiPggtt*^© l o©#S©^ffiMicfe^T 
(iHDL CW#g1?feSo 

40 [o o 3 o] ifmm^y Yy-*mm*%m~?%®. 

^y^-7x-X*-F^P)^yx-7x-X*-F-\ 
5EftTS ^-7;Fid<t o Tn y Y. ^-$mWu£t\T^ 

^-7x-X*-K^f^t6nTV^^-7;Hc^-r 

«k X-ff-tofryrJ*. 7^x h^^^ir 
50 ^«ts;:fc«t$?„ l ocdx^T 5 ©^!! 
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tut, m>i o^hvf (mb ps) (Dit^mm, a 
[0031] hy-7i±, mmm^ h^i7 

(Net Ware) I P X7°n F XMC^gftX^Z 

*v h/vrv k vy^yu-hxn^mmmm 
* u y ^^s»f LT}is d t Mg-efeSo ^ yn 

#^y^-*-y F/^r-y F©7 KUX*(jBEbfiO*n 
[0 0 3 2] Hi W;l/i/X-rA©ffim& 

-7SB£bT&»e>nT^3 4«9*y h7-7»P 

4 4*\ «ffl^^Ut7>'XfA4 6 ^Wei/XfA 
MX 4 2"\88RLTVSo #»§§4 0fi4{»D#-F 

5 0, 5 2, 5 4, 5 6§WbT*5t), ^nSfi^© 
/vf l^VW*-^ U > ^Kffll W-VT'fcS^ra^o F 

[0 0 3 3] F7-7«§§4 0H#ttttft©7y 

y ^StDV-^St T 3 Sat fctt S H D L C fh 

^Sflft^i© 4 Mffii^y F V-tftflimX'&Zo 
#^yF7-7«#§«, jfilcfi, #-(73^<y7°i;L 

[0 0 3 4] HZt^bfe.fcdfC, *y r-7-7«tC*5 
l^Ttt, ^--y h7-^Mil§§4 Oftm£LMU<&-0 0 
nm 3 CDif ^fftW t ?> tlfc 4 M<£>#— F 5 0 , 5 2, 5 
4, 5 6^WbTfcD, ^©^ttgWMf&tfSff 
F I FO^MflLTfcD, ^MXtt^BWff^Ffg 
£ bT^So F 5 0 - 5 6 ttMS-r-^^y F^ 

6 0 m bTfc K) , WiSM* P v 7fS^f ( T C L 
K) B."DT—Zfm (T Data) £r^y 
F^yy-^6 2^\fSS"fS 0 SfSr-^^y F^6 4 
fc7n-yXf^§ (RCLK) ^S^Dfi-or-^^^ 

y f ^ yi/-> * 6 2 ^ k> R-o^nfr t>mt.2> o m$- 
h±, m^Lrcmmm^mmjcm cf i 

FO)fiSI»§6 6, 6 8, 5 12/VFMtFIFO 

7 0, Mf«7 4, 5 1 2/WFSfHF I F07 2£ 
fLTl/^. 5 1 2/VFF I F07 0, 7 2S7U- 
A/«7 6^fgfgbT*5DMfiJ«§7 4tt»^X 
7 8-\fg^bT^S 0 F I F OWmm^Q 6, 6 8RV 
-f-Z^y K76 0, 6 4 StfMiW 7 4 (igMRtf 
SfH(Tx), (Rx) 5 1 2/VFF I F OffltDjlS 
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[0 0 3 5] yxxMM^Ttt, «#§4 ot±a}a 
(2 57!jM3 3MHz) ©3 2H'7 h^XfAWy 
£-7x-Xfffl8ti--y F (S B I ) 8 O^rWbTfc 

d , ^nttMiPiscyxrA/^xcfSM^ii/^i; z&a. 
m&ws-rzo wg^*y7^^xa--y f cdma) 
mmx$mr~7v ^-y a yicmmmm^y 7 

jo reS7;IoUXZ^flfflt-S^M^feSo yx 
fA/«Yy^-7i-XM|ti^7 F 8 0i±±±fflMX 
-f y^-7x-XIUg§8 2, MXXy-71iMS58 4, 
DMA feS DMA/ ^X VX ^MfPSggP^ *fg 

^U7ma^7h8 5, ny7^^ay-yay 
(Bmm& x-^*raSxyy>8 6, gSi7*-**3£ 
xyy>8 8 fttumft£ i b'gM/K7 8KMLXm 

7y-Ax-£fe^xyy ; y9 o^rWbTi^o 

[0 0 3 6] a-^CioTajgWt7^-tXnJ|^t 

■^37X«#tjlfS7°Pir^ (C P C) 9 2 tm$tl% 
mhM<D3 2 \£y h R I S C Tn-tr+J-^W bT^So C 
PC tt, #-hm<Dmi(Dimk, DMA^-F^7 7r 
W£&Xf5 t -$ts&, f" 7 7°g SrX F&tf^X F /f- 
7 7°7°U $f ^ 7avy K/fSf ^CSi^W 

% CPC92&CPU94, ALU96, ^7 9 
8, RAM100, 7T-A7X7ROM1 0 2, ^y 
^^7°h/NyF^ 1 0 

[0 0 3 7] ga&tf7>-A7*-^*33S«SWWft!l 
JO «T^-F-TS/c46t, ^MX^W#g©^7~yX 

8 y-A/^X 7 6 lZ3z*t<D'gmT—&RX}7 V~ 

[0038] ^stf^iifflMic^bTigif^n^ti 

£lcl±.< *y F7-7W#§4 0t±3 2 e-y Fr-^X 
2-&)>bTyX7 : 'Ay <; &y il 8f@©^ 
yf-y 7°©5 1 2/WFF I FO 7 0, 7 4 i:©BT?7 
40 y-A-SrlraM-T § /ci6ic ^ y f - -y 7°© D M A X y y y& 
^-y 7 r l=iI7;F3 U XA^ffifflf S 0 d © 
lff£*5i/ ^Ti±, MiP#g 4 o tt^- n yx-y 3 y t <£ 

»17'-^WgWicS»l5*«o ^X F7°n^r^4 

4 ti/uxw/t- F7*f^r^ra-£D^x^M-r 

5 C t ic J; TlJKOtyf7 7°©3 y 7 ^ y- 

yay M#sg) /xr-^xyyx^-\*fg77^ 
x^ciWitfeSo 

50 [0 0 3 9] fflf§7°n-fe^ 9 2 t±S'Jf@©7°n ^KRlS 
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T-^X^MfTf (Harvard) ?S 

v : 7yxr>?i/a-y& i Qr#-y?% 0 mmmc 7n-y 
77^ vivmt d i ffl©^«36awfc:iiffrs 

So CcD7-^77^a7fc<4;^T&S£2tiSffittig 

fatfP SRAM1 0 0 f± 3f@©*°- h*#TS C fctfRlBi 

177 JtgMk7 h7^l-bRAM (TP 
R) fc«mSft3 0 C©7-^r^^a7*ffiffl-r§il 
fcfCfcD, HH©US?X* (TPR) frSfiDfSft, AL 
UMW^ msyyX7XJ±TPRf£B^©«&<Q^T 
if 1 ^©^7©r5H©7n-y 77^7;l/ftfc:fe^Tfg 

[0 0 4 0] (^77rf»r>r-^S 
3& 7-y7@37X r-&tf*X h/7-y 77>J 

-rS7r-A7X77°n^AttR0Ml 0 
£tvr*J*7 %M±*yi L v'7°<D8KR0Mt~?%£t 

[0041] *y h7-7M®s§4 o&mmimm 

titc i/Xr A ?nyjrfr5 ftgpyxr- A 7 d 7 7#fg£ 
7SfcJ&t7x-Xn>y7;l/-7 0 (P L L) *ffifflLT 
t/^o d©P L nc£^Tfg£2fi/cyX7A7n>y7 
fd«^H5^#AS ®&03BS«^^>Xr A 7 o 7 

»#gy X7 A 7 P 7 7 « 2 5 7J± 3 3 M H z T^ttl 

[0042] m<Dm±, m l-smmLxmm 
mtic-D^rmmu ^xwmmwtmm^xm 
m& mm\^^xmm-r^ mmmmmitzn& 
^-b&Tv^LR-omjtmiiftz t, mm®*? 
mx*<m < \mmz> 0 7 y-A«&7 

7tf<Drmo 111111 0^7-y^HD L ctf-b 
SWffimBHCfctjTljWlSn, WiiRxF I FOiPI 
6 8, ^yY^yi/— f^Q 

2**ri7ZVS 0 clOH^jOr^^^r-^X h U-A 
(±HDLC|-h ©SftSSSS^tT d T' 7 U-A 

(#777v^7-y) fWrtan-r 

t^f7 h (octet) OM&Mfyis—liiDffilbtf 
miL^ti^o 7Wifi7 7 y-7yx (FCS) © 
lf»*«©7b-A©fl©IIW0^77 = -y McMLT 

[0 0 4 3] 2 H'-y hM^J7-HM^MSfS 

#§©^cj;^T^ffi^ni.^7-77-F^fSgg (R 
x) F I F O 7 4 ftfcfSWSftSo CfiDUffNDj&i&Kfc 
1/^TR x F I F O 7 4 jb^Tffc^fcfclK^rS i7 SfH 
7-7i±SfHF I F O 7 4 ft©7-HW7n77A2 
tlTt/^7*-^-V-7 (watermark)SS 
J; 0 fe7v# < fc3£T\ ISftLTftff FIF0 7 4*S 
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t^T, ^y7-y7°R I S C 9 2±7*ftLT^S7 7- 
A7X7 1 0 2 tSLTSfHF I F O 7 4 tdrf7S7— 

^Kii^s*-rs^y77>7hMf^nSo 

777°H±^y h7-7MfPS§4 2fli©fe©7S^T 
*XF-yX7A4 4fr5«Ji*.&</ ,, fc<D"Z?&3 0 
[0 0 4 4] <fy# i ?7°h%&8L&}:-s 7r-A7x7 
l 0 2t±g^S*°-HcM7S@ie©§{HfrM7 (M 
t7xyf-LftfeO) ©^77-y 7°n h°-£:7x -y 7T 

t±, 4-y7 L v7°DMA^a©/cfetjit7J^frM?^?l 
fi7x-y7 L -r^<^-TSo MfP#§4 0t±2'O©^^y 

i ^tm&^xw&um^y ^y^- 

TZ>o (1) /Vy7r©j^WtfWc4A£n3 

*\ Xtt (2) SftF I F0&*—Ay7U— (COM 

ft\a±7i;~hm*bti2>) <D^-fnfrx&%o 

royffmiffivl-ZtV&h, 7r-A7x7t±, §{§ (R 
x) F I F07 4^7X7A7 ; &';ft©§{H^y77 
'v^-Xh ^t?£© 7 y- A7-7 7- K**S3?r^ < D 
20 MAlcm*-rZ>Ctlc£-DXC(D-{y$77°blciZ^T 
S 0 m-^-Xh(DS«7y-A^>'XrA^^U^ 
mtzt, vX^^y^^T'hUv'X^ (MIR) ^r/T 
LTd^X Mcftf LT FAN (7U-A7 KUXjffiO) -f 

[00 4 5]S«FIF07 4?t» h7~7W 

mmmmc&z') , mmmr-hy^r^y 

7^7°K F I F 0%mcTZ>£t (DMA) fck&V 

<<>?m\ yv-hom^mmmum^-Dxmm 

nS£T«ftLTfT^nSo C<D&\ct5^X, M7U- 
A©7U-A^x 7 77—^7X (F C S ) ^SfS#g® 
BHCfctJ Tfx7 7 ^tlfioSff 77-7X7- F^fS 
^^tlfiO^ffF I F O 7 4 fa<D 7 U-A ©flic 7^7 
FEP^iif^rtSo JWTtf^fSi^t, 7U-A© 
S 0 Stf Sff X7-7X 7- F^y X7 A ^ * U F^I©S 
ft / Vy 7 r^gmZtlZ %Xmt%sft7 r-A7x7^ 
777>7K±$8^-7So 7r-A7x7t±SfSlrM?F^ 
x^-7^7^7-y77- 
h-7SfcJ6ic^77-y7DMA8 5WU M^X\ 
5t7b/cSff^g^t-v77^7777hy7X7 (M 
40 I R) (08 B) £/TLT*XHdtfLT r^b-AS 
fS^J ^77^7h (R I NT) WfTSo 
[0 0 4 6] «Se%7y-AMSt±J7T© ( i:7tLT 
ffl7L7 ^r/L— A;Uif,„,d.dij' , J> 7- o 2 
(03) idfc'lj-SxyhUtcMLTfSTSnT^SjS 
ff7y-A7-7^-y7r 2 0 4^5*7 h7-7MfP 

S4ot«fc^^ff*na 0 yx7A^7y-A«s 

-rsfca6fc^y F7-7W#g4 0tfLTW2la 
so (l) Mffli#5©)?ifS*°-;F7^v« E gri7U 7-y7 
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*#-;WSJii:^f«rs^ Xtt (2) *XMcj; 
SyXrA^-FyyXX (SMR) £7rLT<D)i{Hg 
* (TDMD) Jb^f^^^tDt/^-fnjb^feSo 
tiOii^-lcifet/^Tfe, 7r— £7X7f±^y7rfr£>^ 
-X h \fffi©M©7L/— Af- %7x-yfLIofn 
%ffig.<Dtf— h <Dmm FIFO p«g ffiWS-tfS d £ *M 
£frf^< DMAt^-TSo dtlfi, FIFO^Tn^ 

[0047] ^P^A*nTv^ss«i»&jS«?sis-r 

§©fc^%7-F»HF I F O 7 0 rtt^ltTS 
^ iflf-^Ayp7 6 0, jlfSF I FOHS6 6, 

rn^n, ^nt^T7y-Ar-x&tH-©7y-A 

\ctt&V49)Vm!e&-*v* (C R C ) XJi F C S 
*ffi£5ftS 0 7L--Af-xv^i/-7'yX (FCS) © 

I F 0 7 0^7*- X-V-XI2SJ; Dflft^fiDtfUK 
M§#g@£§tt*y^y7°77-A9X7 1 0 2 
t7ofLT7^^-h^y5^7h^ffU ->XfA 

[0 0 4 8] ^tcT^di; GSfBSfci^ hfcts) A 

tfTsarrsci: (DMAJcta) <w^7;w±, 

(EOF) tf^F I FOF«3tC»#iiSnSST? 
HBKLTfJfoftSo Sfl^iiflF I F0^O7U 

i: lt, ztimmLtc f c s ^7^y m*>mtt% 

«fcS FCS ©7^y KM±7 U-A^tCfffiJ 

fflrracfcj^^fes) o MBm£Xn—yyx*7^ 

IBUS fci&©7 ^ X*£j£3 d il J; -3 T 7 A 
[0 0 4 9] %y h7-7MfP#54 0 ^gP©±IJAgJ7°n 

W9 2(i, ^xh^XrAMSffl-rs/cA^c^yf^ 
xyyxxftti 2f@oiM^i«?-rSo ttzoym 
(i/ux y-7n y 7 =Pa y— y a y/xt-^xi/ 
7X X»fP£fSffl LT*X h ia-3t7m^„ 

->Xf A * * U F*3©* yf-y 7lM(D5r&& 3 If — *E 
H^*S/ci6t^rL©^y^-y7°DMA^ffiffl-rSili: 

[0 0 5 0] 7XrA/^x^yx-7x-xa--7 F 

(S B I) 8 0 HDM At- FttS^t 3O0lgSi 
i^ftffif S 0 ( 1 ) H D L C 7 L/-Af-^i 

MODMAxy-77 (/SXVXX) , (2) n>7^ 

y-y a y/xf- xxyyxx^7^-fex-f §/c 

&©v^Xn7n-fe+f;K-F- (^xxb-7) , (3) 
aMa±2{@(TKyx^7ht°y (mintr#M 
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p e i n t e r #) icKir^v-xm^mm^?> 0 
/^xvxx&tf/^xxy-7©W73©»m±ra-©3 2 

*#ffl"rSo /UXl/-71ff (CB I G) M>«v 
XXftft (TB I G) titrSjgWft^E- 

[0 0 5 1] j/XfA/Wy^- 7x— XOX7 h 
( S B I ) 8 0 i±*X h 7n-fe+J- 4 4 LT'itffl 

/U4 2^/rLryx-rA^^y 4 6to7'0 7^f- 

iO ^*3M^ffiTS/cfe©v;l/^-¥y^;l/DMAa--y 

2 0 0, M8Xt±SfMH}zE?2 o 6, X»MHX»§fH 
7u— At— X^y7r 2 o ^©T^-trx^&gfcf 

5itat7Xf-iA/^X©fifTW^rB*U ^ Ztllc-D^ 

ram 3 %mm l tih t §mt s 0 

[0 0 5 2] F-7-^«P#g4 0*ttl5Of-? 
fMtigLT^37x-7 3y^fl\ -r-X (Chtt 

-Xhvf-ffij ) ag&SJi^&DJl^^-Ar-X 
KtRt;^ff-^>7t^L7D^^AnI|gTfeSo 
7n>y ? 2 0 0 At^?(BS>fffittig5fifc:jSi:T*y 
F7-7Wgg4 0fc«fc^TS^3ftfiO175M3 2© 

fXfi/ W^-7x-WZ7 h 8 0 WODM 
Aa^7 h 8 5tt$ijffl]#gt i^yXxA^X©f(Jffl^fi 

[0 0 5 3] *v h7-^$iJii#§4 ote^t-^ny7^ 
^y-7ay/X-r-XXy7 ; XX7^-feXtt, DM 
A$MlZftLT{m-£ti%&(Dtm-<D3 2 ^-y hf- 

Wmftf U?X X 7?fe§S#ic fi y 7X X 7 ^-fcX^r 

iiairrsc:i:{±^tg-efes 0 3y7^ a u-7 3 y 

/Xf- XX «LT rconf igj »ff 
l±»H©# ^ n 7n W i: «t»jfrr S 

©{TiKtt 3 2H~7h yyxX i: LTftJlf S d t «g 
7?feS 0 ^T©3y7-ffcy-7ay (M#5£) & 

id, d©^yX-7x-X^f>LT7^-feX-rSdi;^ 

[0054] m4%mMTz>t., ^m<Dmmm 
©ftm±3'0(D«s*yx7-A^ ; &yx-x«jg, ipt5 

(1)^370^X2 0 0, (2) f3S?2 0 6£rWT 
SI3S?U yX 2 0 2 , (3) 7 b-Af-7^7 7 7 

so 20 4 *w-r s o s n/ciifflMt *f l r, 
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1 m<D l §m7v y 7 2 o o , 8 m<Dt h^? v y 7 2 0 2 

(H3) , Ii»7^f-^^777 2 0 4*1 

IFO7 0, 7 2t^LTlfflCDl3S?yy^2 0 2tf 
#fiEl/CV3 0 «#§4 OfcSMtfSt&K, *Xh4 
4 a, yxrA^y fcfc~^Tcn&©T-X#Bg;&?J 

2 o cm, T^-y^WMto/cii&tfMWtjc^TiUt 

[0055] #tss?yy72 02a, mm\zhiT 
/ MatDUu<, 7\s~hf~$<^v77 2 0 4 t^trstf 

^XTA©Mt±*B#fF^5, 2 9 9, 3 1 3#&tfS 
5, 1 3 6, 5 8 2^tW^nT*5t), ^lb©P^ 
*§ [fflfc J; -3 T*H^ffl«tm??o #I3S? U>72 0 
2 }± «#g 4 0 F I F O 7 0 , 7 2 fcftLT 

2fxy h U 2 0 6 Hi/Xf A^y ft© 1 
7U-i*7*-^Vy7r2 0 4i:iffilbT^S (H 
5) 0 7*-^^y7r{±Sflffl<D7U-A*S^r«^ 
X&7y-A@#©fc&cDX^-X*4;l3^y©7 
n>y7 5 1 27S2, 0 4 8/Vf hOffi 

[0 0 5 6] »#§4 0<D#MfoD-g|3i:bT\ 
a^XrA^y© 1 00**5/3 9 8*ttafcEft 

#a a >tfflfiRtf F S/c <3 y h 

twuwTzrcmcmmhZc gaTny * 2 0 oa 

tW-T?SlfflW£ 7 v 7r- h T S c i: D flo 

4 2 t £ tti^ti? ttumm^m^ 
^mctetc d ^y 07^7-7 ^i^ffiiimitfesfij 

[0 0 5 7] ©I7n 7^200 (SMb^D <y 7 i: t 
nffcfttS) {±5 1 2»lSL/c^7>^?»«?tlt 

fcDfio^y ^cfc^Ty-FS^^nri^o H7 

HBITnv 7 2 0 0&tf*fiDpffl£ J; DSIDt^LT 
§37'n-y7©liM© 1 5j@cD7-F2 OOaii 
T^y 7°WMt©/ci6tfSM^nSfPg*WLT^5o M 

itfflv-xrA^y 4 6*^sa-a5 

Xi±^T£r7 x -y T^T £ C £ OfWtf4i Sft&l^K 
JI7n-y72 0 0(DWkt7^ay2 0 0 a(±8«<D 

tss?yy^2 o 2\cm-zwri** ; ev$'(>$, 

&o : 9fl©DMA^xvxx^-xF^-?£ (^xmws 
ft D ta^©X^7©r-X left UteSSftS 7- K© 
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ooba, wTteiffiirf s«fc5K> fs$?y ^202 

©ifiWMWW^'J 4 e^tSMT 
57 b-Ar-X^-y 7 r ^mSST 5 fci&fc*X h 
4 3 IC <t -3 TfSfflTS d fcjb*RjBET?&3 0 »#§ 4 0 f± 

&wmc (mm txw (§«) Rxts&?yy?2 
o 2 s c t tmt&v&z ®3) o 

[0 0 5 8] i gS7n>y^2 0 G<D13X><DV~ F2 0 0 
c l±M&(D7°V 5. t j 7\z <fc -3 T^©j; 5 t^fb^-A 
^©^-y^'y7HD L C7b-A|jtHf© 
io ^^-v ; *iiffl>'X-rA^ ; &y 4 6 Wcnif-fS^ 
tMiP§s4 Ot^LX^-X^^So Ctl5©M» 
ftt^fiOX^y^a y htt^XrA*Wr«/c46-e 
<feS 0 fl7*n7 ^ 2 0 0©dfi?>©7- FOfJST 

[0 0 5 9] 7^y7y-fev h^Tbfeftt, y-fey h 
)tWfc°y^ffitt«Mi:^Sii, H4 5M'4 6S 

20 SWt, ^X F AmS7n y 9 2 0 0 , I3^?U ^ ^ 2 
0 2, v-XxA^ ; eyrt©7l^-A'f'-X^'y7r 2 0 
4^-b-y h777Y5„ 2#at, *7h4 4(ifI7 

07^200 ©HJ&s/Xr A7 F px* rga7n ^ ^ 
titrs^^^j (p a b) i:n?ffrL§»#g4 o ^ 

ffiOUS^X^fc^ LTgil7n^y 72 00 ©MJ&S'Xr 
A7F^X*«A*> fio, ^gyi:LT, 7°y 5 

x77Wy^^7h^^-7^^^o 

5^7° h (INT) 7y=-7M7W>XF4 4\C&z>T 
*v h7-7WI§t^bT^T^nSo d©di:tt, 
50 bT, Wffi7P 772 0 0 <Dmm<D 3 2 ffl© 7 

— F (0 7) *®a^T9fci6t^y h7-7MM© 
f-y^tnif— *-iirS 0 35?^t? % ^-yh7-7MiP#§ 
{±77/U'y7Vyh I N I T_COMP L ETEXti 
ACT ( I N I T) 7°y 5r^7-Ty^^7F7?^X F 
Icftb-nSgPTSo dOfiicfe^T, ^Xh4 4t±/>7 
X4^- 1° yX'^rtf d ^XttMiP#§© Ui>X X©^T©n 

77^ a u-y 3 ymmm^zm ^ tmm? 

fe D , # H D L C F t JtT S SifP&- F^SSri u 

SfflsgRtfS© «*-r b, y x ^ 

40 yh-Sr^^-XVF&tf-rX^TSdii^TJII^feSo H 
XK»7 h7-7MiP#§4 OtSLTSTART (Hf 
START 7°y 57-7 7t±M®#5* bT, 8 f@©)?ifS& 

tfSfW3S?y yx'©d %<d^ lastfzmmv 2 ^© 
t3S?*7y 7 x -y f-^K-oy is-mmvmmn 

[0 0 6 0] 'gJIX'n-y 7 2 0 0 \H(DMW<D8m<DZ-y 

f y t±#i3S?y y 7 2 0 2 m 3 ) © f -y 7ro^-s 

50 ±tDfe£Dt74-rS*VyXtbT^ffl-rS^XrA7 F 



21 

U7si3&z> 0 tm72 o ea^tvfltfc^Ty-Ki 

7F 7VF7F77) t:fc^T^n77°n77A£n 
jtfilt^, 7T7!ffi77U>777> 
* t t 4 7 J; v TK/$|7,W*>« tot ■'}■'< t 777 

wmimmttm&.?& a *v F7-7«#g4 oa 

I N I T7°U ^Tj7tffi7~r&£ZLiht><D$'ry#<D 
nt°-^#^U »J© I N I T^HSKnSfrX&U7 
WS/^fSfrfU 777'j 57^7M^t7£t>K 
<7 I N I T;¥I»^W7S£i:©%Htfc:yX7A7 

[0 0 6 1] M3£UcJ;5&7 ##-F 5 0, 5 2, 5 

4 , 5 6 ftco^jifSf-^ y^FRO^Sfi^-v y*;M± 
^gp^8f@©u y7«tr siiMBa^j yf2 o 2 
«s-rs o-s- f mc k> 1 «©}Mff u y 775^ 1 «© 

§ff U 7^) (H3M4) 0 fS£7 u y ^ 2 0 2 (H 

4) }± r|HM?2 0 6J fcHftfnS»O*H0 2 7— KX 

y f u ^ss^^ti^fiii§y©^a-ip^ff -stT^fe 
So #fS£?xy f u 2 0 6 a 1 f@£D7 7-A7-7 A 

7 77 2 0 4 £rfS£f So ftM? 2 0 6X7 F U ©g*3 
£07— K 2 0 8tt ; ?-CD71^-A7 > -^/Vy7r 2 0 4fc 
K^SffifgRtf*©? y-Ar-^ 7 7 r ^1R§LT 
^S7U-AXf±gKW&7U-A;&^LT^S (H 

5) o fS£?2 0 6X7 h'JcD2SgcD7-F2 1 Oli 

r-7^7 7 7© F 7 7°mz-&±tcm-&$'fv# , v 

&S 0 !3S?Uy^2 0 2t±l7rM8 KfflcOxyh'JCD 
7^£©i5H^S£i:M^&S 0 *7 b7-7«J 

#g4 0aWfflfbtfe^TgJi7'n<y 7 2 0 OtfettS* 

u 77© f 7 7spi5-s±t^-rs^^ y en 

So IS£7x y F U 2 0 6 . U 77© h 7 7°IP 

i5-#±^«J6TSiMlt77-fe72nSo IS&?U 
77" 2 0 2 ft©SfJl©fS£7tt U 77©£f 9 7feS d £ 

^7777^lt^So mmmmi7 znmy? 

©l«D777tM)17Si;, *-©y 77rt©MJ©xy 
hU-\U7-ygpi577 77So 
[0 0 6 2] #fSS72 0 6©SW£D7-Fft£D3Tlft: 
7F (OB) 2 12ii, ^7FXttMfP#§*WrS7 

y- A7-77-y 7 r lti^s %<&s<%my? 0 
fmii, mmmm^x f t «t ^ tw^nfcia^s 

^#S©7°nFn;Hc^do ^©«Jt;W-£feSo IB 
^ 2 0 6£DRfrW^ffi©t>£DtMLTScS^nSi:, 
OlHa?Xt±^ni;MjltrS/Vy7rc0if£D^fe^S 

^ns cfc{±av\ *x F&7y-ASff©fc#>©s© 
7-y 7 7&tf7 y-AMB£Dfci&£D?i§tff ©7 U-if- 
7/7y7r©mW^flW#5t^So *7F7- 
7«#§»^n»S L/cMS^7 7 r&tf *-n*fiKff 
£ ^*/cSfS/^7 7 7 fcot^Tffrff^T, F^\H7o 
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[0063] ei©4i^nfc*-MW7i/-AS 

m<Dm&. *7 F 4 4 «S©7 7-A7-777 772 

o 4 t«LT*v y hT&mw&Lmm^tDpmztmm 

l!S4 0'\Wat8<:i:«Sh«. ^©7y-A©J£ 

7iR7J77-]77^7U 4 6-\©S^77fi!7 7 7 
A7F77ffl^ (FAN) -fy777°FMf 2flS 
(013-21 ^r#^LT-fe77 a 7 I fcfcl^T&fcM 
tf¥»c;|OT7S) o «#§tJ;^Tl«©7y-A^ 
^tSfH^nS ii, ^©«J»t7-&SfSzE7©PM 
i0 ttSJgfiJST?,nSo *XKi, RINT77777F 
^LTC07^yFtc:||iLT©fS^47?,nSo * 

S/£i6t-7777y777°Fy777 (M I R) (H8 

b) %mtstt%:mm<znz> 0 ttDtttm^n 
zt, % © 7 y- a ttf^^©ii«T-7V x^7 f-mt> 

[0 0 6 4] use^Kfftfe^ra, *x f 4 4 t±tH 

772 0 2<om*)**v F7-7M«4 0 \C 

20 riisfcj u * 7 f 7- ^ w#§ 4 o ^ffiffl-rs /c^t 

r^cDj ^7 7 7fHM?2 0 6*^F**S 0 
*7 h7-7$ijffl]g§4 4 4 ©ttiTa «fniS^ 

Si:, ^nat3zE?Uy72 0 2^777 0 7^77FL 
Jto^-n^mW^S;:i:£D^v«?2 o 6tjfji-7S 
®S#fcSo CcDC^^^TSi:, A^T<S77- 

A^^nstf^^feSo *xm, (e 

CN) 7y777h^/|-LTSfSF I F0 7 0O^ 
-7n-*»^nS (H2 6-4 3^#BiLT^77 

ay 1 1 1 ids^rmtMimmicmmT^) 0 

30 7\ *XHt M^S7y-A£DS^^0»fS/ci6t 
^©»^^^M7^< W£7S C i:MMSo 
[0 0 6 5] 47'3>tl/t*°-h±T£D7y-AMS£D±I 
h7-^»gg4 0(±}Sfft3zE7U 772 0 2 
£OM0^7F4 4^ rig^j U ^7F*W#7S/c 
J6tc^cofI(cfJfflrS£0/7y 7 7lH»^S#5*So ^ 
7 F(± 1 fflXtt^nJ7±£07y-A^MS©*fi*%5 
nT^Sti^icM«4 0ic^LTl3S72 0 6©3fW 
^47Ste]i^i,\ 1 oc07U-AWJWcJ;^T 
^cMf^nSi:, Z<DMf$MM<Dtm72 0 6£Dp/f 
40 WWJgfJffl-rS /ci6ic^7 F 4 4 -\H^nS 0 ^7 F 
4 4(±, CcD^yFtOl/^TT I NT77777°F^ 
/TLTff^^SnSo 
[0 0 6 6] S-O^jOTM^fct^Ttt, ^7 F 4 4 1± 

SfS^ns^xttMS5n/c7y-A<i; d t xrr^u d 

/J^*7y-A7-7/7y77 2 0 6%imTZ>tt% 

WRrzm&tf&z o 7 y- a «»/ ^ 7 7 

7^7/^7, gP^l»£DM7 77tfc/iSo cl^cli; 
* 7 F 7-7 «#§ 4 0ti7r7 7- A^Wf 

(Sfs^tm^^s) xaiflT: <&mwmr&) 
50 -rzctmmt-rz: isiof-^/^77Ttt w 
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jgf5is$?2 0 6*Hiiifc r^x-Mtj -r^ctfc 
.to r i m<D7]/~i±mj$sm<Dm%imT% c t 

x— ycDHScDS3S ; ?t$5t/>T71-'— hOM*) (EO 
F) 7^2 1 4tHiy h^tlTI/^SSS? 

^7l/-A€)|!D 77^y F^trU^MS&yx 

[0 0 6 7] 7^%7^-A<D§{H»»fc:, *7h7 
-^»#§4 0iif^7WAf-^^7r 2 0 
4 7e*r S ^ l f 2 0 6 £n&g 

rA^tU'MB^^ns^ 7b-A©l# ( 37v^ (E 
OF) ^^©^x-yoi^fSS^fit-b^ h^txSo 

n/c^-y 7 r apmfr b|i-(07 

h^tiTt/^7b-A©ll ( 9 7v^WLTl^ 

[0068] %v hv—awm* o(±, w^-rsssj 

©&t^Wt©f lM?x y F U #7 y 7r— hf S d £ t 
«fc -3 T 3 mX&tm±<D 7 l/-if- ^^77^ 

fit ^ x - y { ns tf-a-t / ^x ijffl^SSlfE^s 
Cisd4) o *7h7-^JM4o^i-y(KnT 

I ^ 7 y-A fc M4f 3 v 7 r \co^XW7?& ^ 

e»t±7U-AcD T7xy7^Xh (f e n c e po s 
t) J g|J-5fiffi©3^ST?feS (H4 4Sr>Wayi 

s i ■=> TBftr sntva t -3 r t, , ^ 

TO ^©7 L-Ar-X^-y 7 r ©p/r^UffTSo 
fi£t> T, *X F ^7 L- A©!* D 7^ 7lc J; ^ T?-^ 
*W^^nTV^^^Xh*¥irWLT^5fSS^cifS 
iTSil, ^ftfct, 7L- A©£*<3 7^X£H:<y b^tlT 
^S^©*X h *>W£ LT^SfEMcMS S T'fio* 

[0 0 6 9] rx x yx*°x h j gp^Sffio^fiS^x 

-y F^IOSW&D : SfIOfSzR?©7^ 7"&tf7 -r — ;l> F 

©^t««#§ 4oti9t77 7f- h *nr, 
r©iE5S*tfiswft-rSo iss?2 o 6<omm>u~ 

K2 0 8H, /Vy7r>fj£2 1 6&tM'Vfe— S> 
\Tffi2 1 8*Wl/tVS 0 S{H7L-A©±i^a;L 7 1 

x-y^i©iiw©f3S?©^-y-fe-yvrS2 i 8 cms 
ize) ;i/KJ±, mm-%>7\s—h,T~z 

/^77©/Wh*7yh (ff»?>ti\ Cftii/W 
rxTS^Lt^^feS) ^{*W%7L- 
A©/Wh*7yhT7-y7r-h^tiSo JSLfctf 
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5, l«Sf3S?©^-y^r-y^7^-;l/F2 1 Sli^t 

/VyXrft©7L-A7-Xt§KliW©^%7-F 
rtfcf8M2ftT^33»:*T— XX7- F«*^h)W 

tf, Xf— XX7-F©4/VH±MS I ZE7^-;V 

F^d^stt^nTi/^^^yhW^snrtti^ 

^) 0 

10 [0 0 7 0] W.—<D7\s—krf—Z/%v7T 2 0 4 F*gtC 
t± 1 o^giS7WAAW^tT1i4^„ 

?v-hi±, ts&^mm^) y?z o 2 tfc^rps 

3?2 0 6 ©71^— Af- ^777 2 o 4#X^yf 

rtv7T?x.->lk£<W£tl& 0 *y h7-7MfP#§4 
0t±, -ftt, «0^(73ST'fi0PSL/cgpi5^L/cS 

®gg4 0i±, iM«©¥fi*%^nri^7L-A^^ 

20 ^^fH^-y7r©pM©^4^5rL§^#T'<fe5o 

[0071] ^■r^tsnstJtt'efi^t/^ 7L- 

[0 0 7 2] »S6% rxh77yF7*77-K (s 
tore-and-forward)jB W&tf 

fraMj iiWJtfc^ra, ^xHiyxrA^uft© 

^7?fJSTP»fLTt/^^7L-A7-X^y7r 2 0 4 
© rX-;bj Itmm-Zo SfSIH5S?2 0 6t«LT7 
50 L-A7-^/^777 2 0 4«fJSTSCi:Hu ISj&W 

j e-n*c©7 p — ;^e>i?£fs 0 7y-A7-x/^ 

777204 *^BK*ns tgp^rilf ic^§ i:, ^-ritt 
1 0Xtt^tx«±(7))Mf§l3S^BfJSTgp-f5X^ -y ^ 
?tx?»o HSfli^TrS^ 7^7-^^77 2 
o 4 f±BfSffl©fcs6ic7°-;Wy X-ygp^H^nfi'O 

[o o 7 3] f3zEU y^Vyx z o o d ©ts«ix 
07 ^ 2 o o WS%tD 2 ^©7- Ftt^^vgn- FR 
tf{&l8fflPH2 0 0 e-SrS-a-LTl/^o MMfPIs^ UC 
40 L KMSS5[2 2 4 <&$/?Jf-S/ci6^?J#5 2 2 2 Stf/N 
-F7x77VX^r-;l/X^-7 2 2 0 (H6) ^fSMT 
So 7VX^r-;l/X^-7||n-Ftf2 2 6 fi, 7VX^r 
-;l/X^ v©myjM?M^!»-r S /c46tfSffl^txSo 
7°yx^r-;l/||n-Fe±, 2 0 5U# (5 
0Hz) 7Vx^r-;l/X^vMffli;*Sj;dic:liK^n 

J; DMV^R^g^MffifenJ^feSc 7VX^r- 
;W?2 2 6©myjt±^-y h7-7MfP#§4 Of^gpt 
ffif^nTl^^0^6DX^8 e-y hX^V2 2 8t 

^ts^-x©^ yx u * y FMMifcii LTfgffl^n 

50 So Cn^<QX«^V^ |jtlfXy7X^V2 3 



o , h o - 3 mmm^f-^-c v ( 4 ) 232 

-2 3 8fcfSCfc3&tRjfc6"efc3o 5«D8HVF^ 
Yfl)#^afl7D7 7 2 0 0 Wcfc^TSfciSftSIB 
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* [0 0 7 4] 7°bX^r-;l4fn-F=6 5. 5 3 6- 

(Tprescale/ (1 6 XTuCLK)) 

Tpresca 1 e t±3fS©7VX^-;l/X^ VH»tZ?& D 

fiOToc lk !i->XfA 7n -y ?Mit$« 0 
[0 0 7 5] 



(MHZ) Ujclk (NS) lOSH^Pin— Ff( (20ms) 16tl-y hHexSn— Fit (20 



3 3 
2 5 



30 
4 0 



2 3. 

3 4. 



ts2>«lt^So 

[0 0 7 6] Z^WSn— H=2 6 5- (T secondary 



869 Ox 5D3D 

286 0x7EE6 

Tseco„dar y t±3fa©^WX^VMIfiT'feDfi-3 
Tpresca lei±7VX^T-;l/X^VMIfi^feSo 

[0 0 7 7] 



e) 



g|2 :«SW4r»^^Sn-FI 

Tsecondary (#) lOjt&W H~ Fffi SH' ^ F HexBP- F 



2 0 
2 0 
2 0 



1. 0 

2. 0 
5. 0 



2 3 1 0 x E 7 

206 OxCE 
1 56 0 x 9C 

6 0x06 
+ft(D^*-~7)l<%mk-£&Z>Z.tl&s m<D I N I T^ft 
SSSftSfrXfciT IMER_ENABLE7°U5r^7 

OTt (ox of) snai^o, fsisaew&rrsfc 

-7;F2nSo 

[0 0 7 8] 



rf«yF^,fLT^S CM 7) o r l j 

^-fM^mmmh^ roj m^it?^ 
s.-fM\i%mm^\mh 2#s 0 wtoum 5«9 

r^6Wv^-7>cD#^cDeV hffiRfcjSLTV 

So ffflfflsitt, i n i t^tts^ 

-7';l/©^yf-y7°nb-^#H^So S^-rA^U *30 

S3 :©17n 7 7 7^v^*-77l/7 F 
(l^T*— ^;I/;(^7*-f XX-7VI/) 

H'y h 7 6 5 4 3 2 1 0 

^ ^ ^ £>:7|iS&T* Tx Tk Tx 

3#-;I/2#-;I/i#-;I/o#-;I/ 

7bX^r-XX^V2 2 0©W±, j£ffiH©7^V^ /c#-h± c'CO^ilJ^nS F _77^ 

fl¥fl*nrfii:T3o 7Vx^r-;F7^Bn-Ftf2 2 
6£ltfRT3J#£fc, ^7VX7--;F7^©IWt7 

r-TSo #1fM^%7Vx^-;J/^vJl|r3 (*^& 

tfmrtK 7 b-A^^-ex-rs/c^^rtijiigg©^ 
t7&^«t£ns (@6) o 

[0 0 7 9] ifliaa^-;W^Y 232-238 fc 
©7T7X^JS^nS^#^feD, gpi5, (1) 

F©^-Mxt±^-fiftf^-F\ at/ (2) 4* en 



7, 

rctblCi/XTL.'E— FlszJXZ ( S MR) faOMHg* 

(t d) try hicft#t-s d t*mi'rzt%&ff%>Zo 

[0 0 8 0] 77 5 777- F 2 0 0 e <D'&<D, 'gST 
D7 7 2 0 0 \H<D^K<D 2 'OCDT- F 2 0 0 f X F 
>fffi (PAB + 4 0fcfiMLTVS4/VF) IciflTS 

7AB-4 4) !±ftlfrfSSfS*-Ffrb 
©7b-A©DMAMc:ft-f S^-X h xTffi^^T 
So DMA8 5B, fiffc, ¥raS-r^#?S#-rSr-7^ 
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n e. © 7 4 -;f f wc^jgs ntvs fit j; ^ rr^g^ 
n i T7V3.Tj7i&crr&£, cn^cfotyf 

-y7°nh°-^#Eg-rS 0 -?-©ft©»±jlg©7 0 ll 5t 

^73-?>f (a*^) ©gm^/rbTgt^titetf 

[0 0 8 1] ^-XhM7WA/^77r^fL 
<t95£fS£fcJ;iu 7y-A3fcD©*^i:2n3^x 

DMA/^-X hm®-r%t§^ia±, ei!ilLf;tt» 

[0 0 8 2] i/XfA^n-y THIS 200g(±PAB + 
4 8 CD; V F # 1 fttfiK^tlTfc <0 , 2 5MHzcf 
fPfS±tl^a± T0x2 8J (DfiM-lfU $fc33MH 
zCDv'Xf-A^n-y^-eftff-r^ii^-ta TO x 1 EJ 
©fit£Tf S^^ifcSo MW§§(±, I N I T 7°U 5 

6#H1U g'JcD I N I Tfl^Sfitefftfc^lSD, I N I T 

[0 0 8 3] tn i j asB*ns^#ft*:7i^-i>.>J" 

£t*fb*X F^J^TSUM!^ 1 6 \£y hMk^h 
%>o ^-h#0RrJ# llcfcftSN l©ffittPAB+5 
2 2 0 0 h fCffit»?nT*5 5 MosP- h # 2 ifctf # 3 K 
^tfSWfi PAB+562001 iCfi«^tlTI/^o C 
cDNlcDtftt, H@©9t, WMSffc^Xbfc^TX 

n^7i*nio l/uhnme 4K/u (-©^©ieh 
ftfrzz.ttmwre&&o mime, numzaym 
mmcftL2 k/vt hxawxTefcSo n i sa* 

S^7l^i>»*0#-hfc*trS rF r a me s 
Larger Than Nl (NU*)^7U- 

20 j tm^yirv *yht£-&& 0 «§§4o&, i 

N I T7°U ^r-f^^TfSi:, ^^©teD^yf 
-y7°nh°-^#H^U 5?J© I N I TtffmzntoM 
'X I N I T^I^£WTS^©WI©yX7-A7 

[0 0 8 4] F7-7ffflSJ#§4 Oil TT r a n s 
mit (TX) Ring Si ze (if (TX) 
U yX\f?£) JXliTReceive (RX) R i 
ng S i z e (SfH (RX) V yXXflS) J 7^-/FF 

(P AB + 6 OTjMP AB+7 2) 2 0 0 b ©{[iftHfn 
■e^V^tfi, TW^U 4 6ftt#©DMHRtf/ 
XttSftf3S?'Jy^2 0 2^rlftWt^-rSo ^5 

■e&ni^ai, cn^(D7^-;i/TO^'n-£ ; fe'x mu 

®#§7r-A7x7 1 0 2 «MT SfS£?U yXXr« 
K?rSCi:{±a<, ^©ftfcDfc, *XF4 4ft«W 

[0 0 8 5] 7°U ^TvXnvyFF-XXX (PCR) 
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(08 A) WI©/c^7.-y F7-7«#§4 0©ft 
a?7r-A7x7 1 0 2 (C*fbT*X F©^X7\kV7 
h 7x7^nvy FV^Wrf S/ci6©7*xXA 

^g«bn^o 5eff*ns#4rst^TfiD*x F7°y 

5 TV 7 (dcDbS>XXcDT^Hcfc'^SfecD) i±7°n 
/WX7°U 5r-f 7 (CCDbS> , XXcD±^Hcfc'^Sfe 
CD) */rbT77-A7x7t^T77/W>^y 

[0 0 8 6] ^J^7^7Dh3;Ht 7°U5r 

-jU^s-TonMc^^r^tium^r^ *x h 

fi-gfc l«cD*cD7 0 U 5f^«T«tOTtlt 

mmzr, m<D?v 5T^^w§it7°n/w 

X'7°U 5 r -f X©7 7 7 L^7 S>V y Fl^SifyJf tl£r^ 
»ifcfcf&5:&:l\, ffiTa, 7r-A7x7Wf^n/c 
#*X h 7°U $f^tSLTf:/c' 1 0©7n/ VXX 

[0 0 8 7] VX^y^v^M^XX (MIR) 
(08 B) tiMI NTR#t£y£/rbT;FXF7°n-W 

20 tftbT^f-sfc&cD^yh^feghrSo iu^x 
*t±/w f cDfiHt sg-r^-MifcD/cfet^ia^ns^ 

Ofr©||^&HVF (BP'S, PINT, SPURIN 
T, MERR, PPLOST, SERR, HPLOS 
T, WERR) tmc, HDLC^-FSfcDHiafl^ 

[0 0 8 8] M^fvxx^yx^r/Fvxx^xx 

(MI MR) Rt;#-hX7-^yX^7°hVX7yv ? 
XT- (PE I MR) ^(D^-cDfficDPiffltttl^b^^y 

yxTfi, *xr-*i so^jstsmi rs^pe i r 
30 ^y^fh^yv mmm* © e y ±t?-t y x 7 

©F-TX^iiM I RMI'P E I R ft© try r-©K®;:I$ 

he y h t>m tbtizzt ©isn t br^x h j y x ^7° 

[0089] 1. 7y-A7Fyxa^n (F AN) 
H9-2 ucmzt, 77'>7 7swe (s 

F) 7-^Ff?f^7fcA7hX;V- (C/T) 7-^ 

40 57y-A7Fyxa^n (f an) ^yx^XF^b 

F'yx»n (fan) {±, Sflb/c7y-Aic^t-§^ 
T©Mji-rs7Fyx7^-;FF^iift±tffl7 ; ey 4 6 

Wc#ftbTV^^-t, ^X F Xn-fe-9- 4 4 -\fS^ 

i^tis^yx^XFTfeSo lS7y-At±ii 

g©7;F3UXA&tf;F-y77-y7°7— 77F4 6 c (H 
2 0) il^tTFbXRclVWXTyT/xy^ytj;^ 
T®Hbfi'OjffiO^*°- hMrXr^^-7 a y^\r 
-f X/^-y T^fiP^ S d i: &PlffiV%>& 0 r.<DZ.£li 

so fU^^ymmi^^o Mtssa; ;F-^yx 
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7?£So 

[0 0 9 0] Mt, DMA 8 5©/^-Xh\fS^fta^ 

t^^SC^MI^&So MACL^;1^7^ I 
P 7 F 17*., X&M* TCP/UDPf-htfot 

WC&So CfiDCfcttL 2-L 3X«L 4 77-AX 

[009 1] H9, 10, 11, 1 2&H©J;5fc:bT 
TCP/UDPA-y^lPf-^x'JT * 7°-b;l/ 

f&sft&o i pa7^ma cf-^x'J7Wca^ 

nrt/^A^LTl/^o H9i±W7|tJ?)c<Dfi£?&a 
^4itl/^o TCP/UDPf-^xU7 2 4 0S 
y , TCP/UDPA7^2 4 0 a, 1 Pf-^XU72 

4 2, ^vy77 4 2 a, MA Cf- 7XU72 4 4Rt>' 
MACA7^2 4 4 ai^nTl/^o 

[0 0 9 2] Ml 0(±1 8/WM08 0 2. 3 (MA 
C) r-Xyy^W^-vy^^LT&'x -772 0 
>Vf h777-^y h I P'w&izm l l fc^Sfttv 

% 0 mi 2i±2 o;wmpcn7^ltw 0 a 

g©7 F 77 7 7 -71/ WJ 7 hSftTVSo 
[0 0 9 3] Ml 3-2 0tMt^^rf-?7U 

w i f KD'mmwc^y vy-zmmA oj±4« 

£>HDLC#— F50, 5 2, 5 4, 5 6^WLT4o 
*7 I F 0 7 O&tfgfSF I F O 7 2 

*#LTVS 0 *7h7-^MWS, St, «7n 
W(CPC) 9 2i:LTt>ftl5ftTVSR I SCTo 
•fe'9-&tf[tJl^ ; &i;7^-t7a^<7 h (DM A J 8 5£r 
fLTl^o CPC/^72 5 0f±CPC9 2i:DMA8 

5 2 WOH D L C h t C P C 9 2 fcOlfflfcgSR 
tr^o FIFO;U2 5 4aDMAtiWHDLC^ 

[0 0 9 4] Hi HCTjiLfcXvlC, 7U-AfiSSJfc 
H D L C h 3 "\A <9 h 7-^«J#g 4 0 7> 

smf i f o 7 2 mcmmtiZo m 1 4 t&t^T, j e 

7>7 7-Ai±A04 2 5 8 7?^*tl/c7*— 7—^—7 1 
KiiU 17^©*°-H±7y777h/7X2 5 2£/r 
bTCPC9 2fcftbA7y FC« (SOP) 77^ 
77h (HI 5) *MJ&**S 0 COUffc, IS77-A 
^6©7-7^^/ctF I F07 2fl«nT^ 
CPC9 2i±7-7^?raSTSfci6tDMA8 
5 (Hi 6) t^trSnv^K^^ffrSo DMA 8 5 
J7777A/7X4 2^frLT/^77-H> W7a7 
(flff) WMPL^y h 4 7t^LT7xU^ (RfM) * 
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mfU ^t77777A/7X (Hi 7) WSfScli: 
M^feS^S^KPnltrSo 777A/7X4 2 MS 
fflRT^T?feSJl& 1 t±, / 7X 7- H> 77 7 a yfPIn 
-7h4 7t±#S«tl7ASo F»7 7 7-AttF I 
F O 7 2 ftld»ELTSfM2tlSo £7>B#f7 DMA 8 
5f±F I F0 7 2^?)©7-7^Hl 8 77KL/c7d7 
ttffl^XrA^^&U 4 6"\igj£f3 0 Hi 8 7tk.L/c7 
5fc> CCDMA 8 5 7>lltf7>^-7 H7 C 
PC9 2-&LT, FANX«77-A7F77jl^7^ 
70 7h£LTftl5nTt,^7y777M§^777A^ 
7 4 2^/|-LT77h7n-fe74 4t^LT5Sff*^ 
7^-A©^46SK^n/c7 F7777-7F^7W 
€U4 6 (Hi 9) \ftl£&tEr&ZL£%m&? 0 DMA 

/t-xh^©ia, &z>tvs>n$%.oy\v 7/5777 F7 

XfcftbTfio£©W^fc^3feOT£35Wc*fb 

[0 0 9 5] H2 07tkL/cJ;517 *XF7 
n77 4 4 f±;W ^7'y^7;I/=fUXA*Bgi&bfioif 
©797LT/N7-y F&t577-A^7F77^nj3.0 

20 «ss*ns*>«s^ , rSo co/wi'T'y^ayF an 

7^7 h fct, 7 U—ASft/Vy 7 7 fit 7 U-AftWc 

So 

[0 0 9 6] ^ffl^U 4 6fl£ l^Wi,^ 

taw^nsi:, 7u-A©i?'3 ceof) 77777 

[0 0 9 7] H2 l«7 7-A7F7X}Ift] (FAN) 
50 7^yF^L/c^7 = y77^-h^LTl^o M 
AC777i;^c-S±t^L/cJ;9l7 PltbT^ 

MA7W75X;'-A7X7 (FW) ^tFMj^X 
mmt<D/^y F«r73vyF£W§g7So 
F<D£BSc (COP) w^y^umfStu M^X\ H^ 
bfcfcdt, DMA#7*— ***©£rS 0 DMAJ7 
X, 77-A7F77il^W7U ^7^7\ h 
6Dl«D (EOP) ^frfSo MAC777©-Sd7 
t7^b/c7dt7 P 2£LT%\ZtV£>fgrji>ry h<Dt§ 

[0 0 9 8] I I. ;7y77^y 7— v— 7 

^ H2 2-2 5*#^TSi:, *fl0B-fc'^TfSffl 
*nS;l/y77^y F7*— 7— V— 7 (look-a 
head watermark) ©i»)#»»T 
l/^o ^777^7 F7*-7-V-7 (LAWM) f± 
^II««^tbTS|gb, ^-©Jg^tMB&tfSfSF I F 
O7 0, 7 2£r4TfSFIFO (TtATfem) ^tUtfl 
«Xt±-?-tlJ7±©f#nW^«3A/^-7 F^SfS7S /ci6 
t^5>*^1S^#ftbT^S Z. tttmfrTtctblUV 
50 7^7^7 F7*— 7— V— 7 (LAWM) ? 
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12000-1 94655 



31 

htMm-h^o ffiK&Sfcf, ^nt±HfH7°nW9 2 

[0 0 9 9] )Wyt?7'\y F7*-7--?-7{H^§i±, 
F I FO^g^rL/cM©f#nW*DMA^-Xh^S 
tttf S d £ ;»^<fe S C £ ^Bf^f § 0 DMA/ S-X 

fS rW;k€jS14j 7*-7-v-77#xXAi;LT 
■JcDfc r§M^yy>-7j iiLTSIg-rSo 5#DfeS 

tfe^ta, iVvVT^-v F7*-^-v-^{±x^y 

^-KfiD W hA7>y 7°J 7*-7-v-7-e'i±&< 
r h -y 777 y\ nm-( yVr-^&^o 
[oioo] ;W?7^7 F7*-7-v-7(±^l££- 

WLTfeUJior-^fiDJOaWtSo F I F 

fflfc&Hf 3 0 Wi, X^ 7b-A<S£&flSi3'£ 

TS o Wiflffifc F I F O * ^ U LH-O 
*y h7-7©7y-AF E ^Vy7°7't' = >'7 l|j 
fcife!>3#3 0 X, 7U-A3/cO<WM7 

r a ic*f lt h =7 y x^t y y v m> mmv& o c 

PU37T7 7XhX^f-77W5£M±©x^yf- 

[0 10 1] )Vy9T'\y K7*-7-v-7(»eB 
(7r-A7x7//^F7x7X7 = — hvi/y) tf* 
rL^f#nW^7'-^o^-x h (TO©!©) 

hU fcT7WA3/iD lffi*fiWX±<DCPU 

3>t7 7x hx^-y ^r^£, M^-rs d ttmmv 

£*RTtgi:TSo 2SI©DMA3V>hU »7U 

-A^-Xh^rXri'^-v'ayF I FO-^Sn^: 

[0 10 2] 02 2{±;W?7"vy F7*— v— 7 
il«©F I F07n-MiPi:^LTI/^c dfiDHfcl 
i/XrAfiiJil^-y h7-7fi[J^L/cF I FO^tU* 
}goa*WS{^©fi^W«g??feSo MS7*-7- 
V-7&2 6 Otfe^T^tlT^So 

xXAt±ggp©7j<m±t^^nT*3 d i-of-^^- 

X h XfcttLTjS 1 tfc'^T^fl/cr-^-X hS 
CM 2 3 2 7^-y H 7 £-v-7 

r-T^-x F- Y^Wf SBf IH&^LTVSo ;W 77 
^-y K7*-7-v-7B#p E gi&£7r-A7x7;l/-y7 



32 



7^-y F7*-7-v-7^x-y7^LT^S : fig* 
MfCfeV^T{±> FIFOS5 (7-7=0) & 

>< y$77hm$ ( £ztiR-oM^m{£<DT~$ 

mr&o 7r-A7x7;W77^-y F7*-7-v- 
{'fx-yj'Oi&tii, 7r-A7x7ttF I FCn© 

O 2 #g ©7-7 / ^-X h fiffc? 2 <fc o T^Sft S J; 
5t^£bfi , ^Sft07*-^{±x + Yi:*So 7^T\ 
70 7r-A7x7f±;W77^-y F7*-7-v-7^7 
x 7 7 LJiO 3 S g©7-7^-X F- ttSF? 3 \c J; o T 
*£ftS<fc-5fc:f££U ffift©7'-7ttX+2 Yi;% 

So 

[0103] B2 3lc:fe&t37n— Hc^LfcJ; 
•5 1, 7n -y 7 3 0 0 tfct/^TM$&f 77^-y F 
7*-7-v-7^WrS*^©^-y F7-7W« 
^LTf-^^-XtL^-y F-7-7tfcW-S 

x- 7 s nr^s 0 7 

D-y7 3 0 Otfe^T, DMA^-Xh^tffi»fl^ 
20 n, H-o;l/-y77^-y F7*-7-v-7^-Xh^tS 
t^^txSo 2 o©^-X h >fSf±HR^c|lI— ©fe 

nS 0 7*-7-v-7^y7^7°h^7n>y 
73 0 2t*3^TDMAt^LT^2fLSo 7n^7 
3 0 4£^ 7r-A7x7«DMAt)PfrSr- 

T, 7r-A7x7{±^©7X7^T-rSil, g|I-5R 
E0C = TRUET*^5t K«C*FD t^tfSS 

50 * (REOC) ^LT777 1-^7^7 yhlp-SSfSSS 
fl^DMAte^LTSSTSo 7n-y73 0 6idfe^ 

r, DMAaffi^^xtwrsnsff^Ti/x s 

ffF I F C\7*^^**33?rSo flx!4EOC77^ 
[0 10 4] DMA*SS^TL/c^S*\ g^EOC 

= T R U E tMjs-rs^s^r^7-s/ci6©fijgij^7 

t/^i/^^a-t^ 7n-y73 0 6^«?5M^rLSo DMA 
ISM^TLT^St^a-ictt, F I F0|JKIt±7o 
40 -y73 1 Oicfei/^Tx— 7§M-?rr^£7"So H^L/c$n 
< . I I roWJ,mi'l!(-i:. F I F O \HU:UVr^ WCi -?,, 

m&nf-wm fifo rticMf-rs c tcRrtgjss 
7vfi^?.«W7-s cfcici^Tf-^KtttrSo 

WSUtt, ;l/-y77^-y F7*-7-v-7/^-X h 
7!u -'^ ff j f, " ?u' 7nv7 
3 1 2fc^UcJ;5fc, 7-7§*^l J;Dtv#^^X 
{±*ni:^U>#&tcf± % 7-^7^7 F7*-7-v 
-7f( (M^ii'777) (« (TRUE) ffe§„ ;l/-y 
77-N-y F7*-7-v-7W^ 1 *?iT'feS^t 
50 f±, W±fi| (FALSE) "efeSo ;l/-y 77^-y F7 
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*-^-V-^7^Wn-y^3 1 4tt5^T*m 

f«4nyyhWn'y^3 l 6Wo^TDM 
AfC^bT^ff^n, IODMAa/D7^3 1 8tfe 

7*- ^-v-^^assi:, z<D>\r-3-ytmrr 

[0 10 5] i2 4 a/itf2 4 blt&fflC'fV*?'?}' 

mky^-hmm mz a a) &tf;i/-y^7^-y F7* 

-^-?-^M7L/-iII (H2 4 b) £r^LTt^ 
So ctx^©^^$y^A^XAtt;W^7A7 F7 
* - v- ? <^rbS*^ LTfc D n ? 
;Wc J; T;l/ >y ? 7"n y F 7 * - # - * oyffiQ&m. 
^tr%t§^amitr£%o ctx^^-F^y? 

t/ ^o^Sff ^nao+f- ex * ftS frfi-ot >of- F 
^^y^VSKtfe^TMS-efeSo CCcl i:i±X^ 

HW y^^hommm^ ^t^j F7 
[0106] ^yz^Ymais-mm mz 4 

a) 

1. DMAidv^^ y^yz^fYm^Wb (so 

P) *^LT7b-Aj^fl*Wm-So 
[0 10 7] 2. 77-A7X7 (FW) tflff^y 
*;l/*-T*-7;l/**, nvy F (2f@<7>3 2 \£y b7 
-F) *#S9SLJtOil03V>H^|ffrS7'c«>tDM 

[0 108] 3. DMA^lnvy^fn-FU ft 

f-^mj k> , cn^iatcDMi f i f o * ^ u f*jic 

[0109] 4 . DMA «£B5r7 L fi&VBrJ&MV 
Hit (cop) ^y^7°h^f^txs„ 

[oiio] 5. nm, 7r-Afx7a3v>K$i 

[0111] 6. 7r-A7x7^MC0P^y^^7 
F^rVXx-7;l/LT*56-fll.'oMF I FOftOr- 
^^X^y^-F©7*-^-v-^^Sx.Ti/^i/^ 
S'J© C O P£fS£f 3 d i:«gT'feSo 

[0 112] 7. |7l'-i«!8'Wt-^F I FOfr 
S^y F7-^±^n^ffiy i }2ti3i:, W<yh 

<m<oi (eop) ^y^^7h*%*nSo 

[0 113] 8. 77-A7X7&, giJ©7b-A^iM 

[0114] 9. ^x-yft^n/c7b-iA^#ft-rs 
i§&fcf±, DMAnvyF^^^tiJlofgff^nSo 
[0 115] 10. 2Sg©7b-AO«tl©^-Xh 
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^SPRAM^P)7x-y^^ni.^MSF I FO^U 

[0 116] 11. XhtmTLK-OF I FO 

WMMi 5>tlT^&t^i§£-fc:«, 5?J© COP fiWr 

[0 117] 12. oC9 2S@©7b— At>itrs 2# 
g©^-XF^H^-&S/ci6t7r-A7x7{±4S 

[0 118] 13. 7r-A7x7^C P0^y^^7° 
70 h^fV XX-7";^^Tl3?,f fiOF I FOftCDr- 
*#X* y^- F©7*-^-v-i7^gylT^*^i§ 
^fct±, S©CO Pfcfg^TS d i:«t-fe§o 
[0 119] 14. M7P— A^ltS^ F#F I FO 

f©i»dj (eop) ^y^^7F*»^nSc 

[0 12 0] 15. 7r-A7x7tt, gtJ©7WA^ 
HSf, IwWiftWfc £4 ret (l!|Jt3. -r-.T-yfb^ 

t±, ^fS^-¥y^;^xVxx-7;i/^*So 

20 [0 1 2 1 ] L AWMIX^7y-AMS (02 4 b) 
1. F^y^^7F^©H^ (SO 

P) £^LT7^-AMB»&2-£3o 
[0 12 2] 2. 7T-A7X7 (FW) &MB^y 
^— 771/ nvy F ( 2 f@© 3 2 H~ >y h 7 
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